(i2)WiwaA*ttic»-5^r»iB**ifcB»a« 



(43) sushis a 

2004 *£10 £21 H (21.10.2004) 




IIIH 



PCT 



(10) g^Mi 
WO 2004/090613 Al 



(51) m&ttlttftM 7 : G02C 7/04, 13/00, C08L 43/02, 

C08F 230/02, A61K 47/32, 47/34, 47/10 



(21) 

(22) SISUilSIS: 

(25) mmmmomm: 

(26) mt&'jsmnmm: 

(30) ffiffe*^— 

f#fi|2003- 100237 
t#Bl2003- 100236 
$#112003-100238 
*#JS|2004-082801 

(7i) mmA($km£fo<±T<Di%fcmiz'oi*x): <*xC# 

a £/— K (SEED CO., LTD.) [JP/JP]; T 1 130033 KSSfl 
XSB*fflZTS 4 OS 2-^ Tokyo (JP). 



PCT/JP2004/004156 
2004 ^3 ^ 25 B (25.03,2004) 
B*f§ 



2003 $4^ 3 0 (03.04.2003) JP 

2003 4f4 ^3 B (03.04.2003) JP 

2003 $4fl3B (03.04.2003) JP 

2004 *P3 22 B (22.03.2004) JP 



(72) Sgffl*; fccfctf 

(75) §&9im/ti\mx(#m\z'Di^x<Dfr): ttmsausATo, 

Takao) [JP/JP]; T 1130033 B#SJ~T S 

40i2^»aStti/- Kft Tokyo (JP). W BB *fr 
(UCHIDA, Rei) [JP/JP]; T 1130033 St&XSiB*® 
-TS 4 OS2-^-<*5t#ttv— KpfcJTokyo (JP). ^if 
3tJ& (UNO, Kenji) [JP/JP]; =r 1130033 m^tPX^E* 
StZTB40f2^ttaSttv- Kft Tokyo (JP). 

(74) ftSA: LUT»¥ (YAMASHITA, Johei); T 1050001 
e;U LUTlllS*#I**»Br Tokyo (JP). 

(si) mfemmTfuDtti^vstv* ±T<Dmm<Dmtoum& 

pTfiE): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, TL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 



(54) Title: OPHTHALMIC LENSES CAPABLE OF SUSTAINED DRUG RELEASE AND PRESERVATIVE SOLUTIONS 
THEREFOR 



= (54) SSfB<B*ffc: ^«3^&ttBSfflU>X&t/^nfCfflLNS«#?K 



ioo 




- 15 

A.. .QUANTITY OF RELEASE (%) 
< B...TIME (h) 

m C. . EXAMPLE 2-(1) 

S D... EXAMPLE 2-(2) 

(57) Abstract: The invention aims at providing ophthalmic lenses of practical use which have an effect of efficiently retaining a 
drug and gradually releasing it and excellent shape stability before and after drug release, and preservative solutions for the lenses. 
The invention relates to an ophthalmic lens capable of sustained drug release which is made of a copolymer comprising a hydrophilic 
monomer having a hydroxyl group in the molecule, at least one monomer selected from among specific methacrylates having phos- 
phate groups, a monomer having a nitrogen atom in the side chain, and a monomer copolymerizable with these monomers and which 
is characterized by containing a cationic drug inside the copolymer; an ophthalmic lens capable of sustained drug release which is 
made of a copolymer 
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LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) A£HrS#0)O:t^lBU. ±T 0)«Sa>j£«fta*< 

plfiEj: ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 
SZ, TZ, UG, ZM, ZW), i-7V7 (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — P V / < (AT, BE, BG, CH, CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 



NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

— mtsmsm^m 



comprising a hydrophilic monomer, acationic monomer, an anionic monomer, and a monomer copolymerizable with these monomers 
and having an anionic monomer content of 30 to 90 mol % based on the canonic monomer and which is characterized by containing 
an anionic drug inside the copolymer; and preservative solutions for the lenses. 
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tab, m.m, ph t£}f(D^mmmtiz.Mi,x^n^m^Rmv^ mm^^x 
15 x<DutiM3Em&&fe^xm : &£frn^mm&hz> 0 ^^^tts^tt® 
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CH 2 = C-C-0-eCH 2 ^ n O 
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Kitm\z$im&tiz>iz&, iK&f-rA"ptem*i*ity j"»sfc«j6Lfc*0>as* 

ft K^Tt" 6 09*.rfs ^iUfeSr^-rS^tt^/^-fc tTIt 2-fc 

K 2-fc Kc^ptfA' (^*) T^y V— K 2,3-^fc Kp ^5/^13 fcVV 
15 2-3K!)xfwy^!)3-^; (^*) 7^9 V-b, 2-#PT'nfcri/y/Il3 

- h t y h©I^I:f!*t5), 

Affciftfcite. T«a#3fi^: (i) -e^^tu^^^^y v—b-cfcSo -fr<b 

25 ii^^^ttt, *fcJM^|fc8^*fc#&*WkV\, 
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CHoO O 
I II II 
CH 2 = C-C-0-eCH 2 >- n O-P-OH 



5 



n:l~4 



#£L<«\ O.l^OwtS^i^HT, #fc:03:b<te\ l~20wt%<^fflT?&5 o 

£<z>3§-£\ #^ (II) £(Ill)<9-a-iH£ 
li^yv-^f^UT 0.5-20 wt%-efc«9. 3&>o«3£5£ (II) (Dfc&MV 

15 ftfcMgitss (ID fccnDo^W-ifcjtfLT 75~85wt%-e/sv>5££ uv^ 
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N, N-S^c^/V- (y 7^y;V7 5 Kfr ^^tfibtbS^ 

30wt%Srjffi^*fcffiTi-5flll^^*>*o bfcd?oTs Mto&1S*k VlsXm&tD 

^/&&t»fcfc^<Z> IMS: 12 5^1 i^-e#§ 0 ^il4^/v-iUTi± s mz.it 
^f-lol/-?}) =i—/Ui??t?? V K * f uytfXT^ y />7^ F\ 2-fc Kb 

ftE&mifbtiZo mmtS'v-ni&Rmtz, n^/v^ii^it o.i 

f y T7W^/VT^^^^A±^ (^^T^^E-^^ n =7^ Kh 2-^ * ^ V n3r-> 

^^/i' h y y f/^y^^^At, 2-y y n^s^^vws?.* ^-jv^-^-^t^ 
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UV\ #Kl0l£L<te. 5~20mol%0^|S-efc?.„ 2mol%^T?{^ N 3i^<^# 
^•^f^— <D&m-aL&'>?£< #5{gfR]#&5o 50mol%&@£6£, ft^^/l- 

tt^/Y-fl^Lt 30~90mol%<£>^ffl-T?ffiV^ o U< fct 40~80mol%<£>^ 
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n., ■frf-i'r^®.*: — I^LT7 = ^-^^/•v — ^ria-a-Jt^ 90~30 mol% 
15 «r 100mol% *JBUfc»£-ra\ ^#ja^£< ^frbte, 

30mol% ««5ifcW^«©^^36S*U<^#<Jtet)^14 
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fcAift,. *HU @&ttr ft^dj; y&mt&b b< ttagiKttfc: 25~120°CO^HT* 

tts, zvTkmBmte&mzfr&mft mmm tim mx.^tr, ses^ 

5 5^, 1.0XlO-6~10-2mol/L <Dmg.ffi—$i#}fo&-& UV\ 
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— M)-e&> 9 ^ ^•^•F^<D^ ; 5 : -l/^^-= 3 f^-Y K^^^{* 60~80wt%-C^-^*^ 4000 
-H&WfcU *Bl^oi^tti*jllittott^?v^m»«i tt^ 

15 HLB Ifi (hydropbile-lipopbile balance) # ffl V n h foX V n 5 „ ©ifrg-C fit N 

HLB flt^5 12~16 ©/Ky ^^V^^W'V-jtfy Hr^i/zfv V'^'f tf-^teJM 

#£>*i,ftv\ 16 i^frv^Ht, SCL HH©*^i*ffiStt»^ffi 

^fS^) ©H> ^^^V^^dMM* K^**S 80%<D Lutrol F108 N 
25 F98 N F88, F68 N F38, t ^ Isls**?-* K^^W* 70%© F127 N F77 ft £ 
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wt%II-eiii,5wi^jf*tV\ #fc»*U<tt 0.01~0.5wt%"T?fe6o 
0.005wt% J; v> 'J>fz^bWi%Q V±W^C :^tejra»te^<0#*#+#K:#lp-T»# 
5 1\ SCL *®©»*LttaSffiTbJSt»*^«^#6>^ftVN 0 &fc N SCL 

^5&*#SJI#-C#fcv\, 1.0wt%*ffl*.fe*-eW:IRl!:«-UXlW*tt4r*U#* 

*^mk&®^&m&&mm#}fc£.m$}mmj£tem lv^h©, 200-400 

mmol/kg mWSI-t-So #?*U<te: 220—380 mmol/kg <£>^fflF*3T*fo 5 e S3§flE 
a* 200 mmol/kg £ $ * £ V> g» Ufc SCL OftSJEE^SI* fcbifc L{£ < ft 5. 
i©fc8e>«»3&« SCL cfttlALt, l^XtDy^ >-fr±% < ft «9 

20 SUM"*. &1t s 400mmol/kg J: Y) ±% u^Xrt»oa»JEf|«EjW35SA*H: 

^l^^i^ h\ *?y tf-A-X/Va— #y fcTn/Wfcfn y Ki^©ffiftj£# 

»t5:^s-ct 5o teJK^o, w&n. %mn, wsmm<omsL^ 
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*>-mmft*x*fo^x^,*&wx*mmirzMm&i&& scl (Dmm^mmv^ 

fc&fcmz, mrnxm^m^xfezm, mm -urn, m+mmHte t°<DX8kxm 
mi~frtt£.\,\ z<D$kfem%m^z>Wr'et&, mm%®>& $-&fc scl £ s ^<Dm^ 
s»u &fflvtcytmxmwirtbtem±ftteftmxmm£i±z>^ t&x%z> 0 

mmm i ) 

15 Kn^ixxW ^ ^ y V — MHEMA)94.8wt% N * * ? V iVOr *r 

/Vfc-^y xu— h ( I ) :n=2) (MOEP)5wt% N rc^lx^^y ;V*J * $ 

? V MEDMA) 0.2wt% % AIBN 2000ppm bfc & cD^^f LT MAmS: 

0% N 0.05%, 0.1%, 1%, 15%. 30%, 40%To^nL-fc 1 fe<£>£fiSU 

20 <§-=e/-^— ^^^BSffiW>'Xffi(D^M{-A*L,50~100 c C^®fflT*25 mmfr 

80 e C<£>|g^7k4' 4 ^£Tvkfnili2P£^fc 0 #k;ftfcBSJ3 
Xte, V^tb^^-7K^43%©te^gg^ 7 K^ /VT ^ o ^ 0 -^b^BS^i^^X 

S^fe^^Ca^)lii^UT*3V^fcm^^7 :f /^T♦fc6^ii^^-^T^y 0.5wt%^c^ 
25 ^ lOmL *p\Z. 25°C, 48 ^i«LT»7 r ✓ P ^Sr^^^/c 0 58 
T y ^Sr&iSL-fcBSJl l/^X^^7K20mL }cl 25^.24 B^ram*U N 

mWt-Tyr^V ^<§Er£l3£L;fcBgffl l^X£r 25<C N lOmL O^Jg^i&Tk^l-^i 
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5 l ^^i~ 0 

m 2 ^^i-#J^-e HEMA % MOEP (*3£5£ (I) :n=2) > MAm. EDMA J^Xf 
AIBN2000ppm «r»£-U +#fc£*«tfe«r 6>*& 1 l*IWi!t#U 0SJfe0!l 1 

jS4^^*b/c 0 ^*3, 2£Jfi« 2-(2)ttJfc«fc0!l bfc 0 
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^X&S0j£Ufc»*fc*2fc:^-r o HIM 2-(3)<7)Bfcffl V^Xt2 N 2-(l)0 
^S^J2-(2)<DMAm5^•g■^•U^V^^>'X-e« % t>f X36ft^#< ftofc. 
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*1 





MAm(wt%) 


l^^jSK x 10- 5 mol) 


§I3S#^(%) 


(1) 

V- 1 -/ 


0 


7.29 


230 


(2) 


0.05 


7.42 


230 


(3) 


0.10 


7.41 


250 


(4) 


1.00 


8.30 


260 


(5) 


15.0 


9.80 


265 


(6) 


30.0 


9.36 


270 


(7) 


40.0 


8.20 


255 



m2 



nmM2 


HEMA 
(wt%) 


MOEP 
(wt%) 


MAm 
(wt%) 


EDMA 
(wt%) 


(mm) 


(mm) 


(i) 


84.8 


5 


10 


0.2 


14.0 


14.0 


(2) 


94.8 


5 


0 


0.2 


14.0 


14.5 


(3) 


85.0 


5 


10 


0 


14.0 


14.1 



5 (HJ60B4) 

2-fc KB^^xf^ ^ ^ V V (HEMA)lmol WLT, * 9 ? V J^T % K 
t:Vk b p ^ 'f-JVT y^^A^ay^f K(MAPTAC)&S 3 
*PU. MAPTAC fc^bTs 2-pt ^ ^ U n ^ /l^^"^ ->rc^/V^^ 7 h 

(MOEP) Sr#>«r 5011101%^^ £ \z.^ V — * * U h 

10 (EDMA)3000ppm (#.*B) s T ✓ tf ^ y D^hU MAIBN)3000ppm 

^tt LT+^tiil^lr U^^ bl5 i urai^ tfc, ^yv^ 
^^rBSffi V^XffiO^M^Att, 50~100 < C(D^fflT* 25 tFI^(tt|-j&^t, 

Xl/y) <£> 0.5wt%7k?£?& 10 mL4 , l-25 < C, 48 ^FlHJgat$-&S i T?*?SttT 
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Xi/y^g^ffco £ feKi, 7K^ttTXi/>*s^ufcBSffi wX&^@7k20 
mL4 , {-25°C, 24B#p E ag*U MAPTAC 1 4 ^^BMsffl LT V^V^l®t£>7k 

10 mL (D^m&Mfc^^m.is^, ^(ommmzmtiffoiz 24mm-^^y B v 

KMfc&teJfrra, ^/-^~ia^»£^t*i£ft^ V -7 4— (HPLC N b# 

10 fc 0 

mm&mm (%) =n*^«*(moi)/ (#^:H4^/^-iE^s:(moi)-T= 
t^tt^y -v— la^acmoi)) xioo 

15 tz.m&tex- b Vtco 
5 ) 

HEMA lmol Lt MAPTAC £ 10 moP/o&U 5 MAPTAC 10mol%(c:^J- U 
4 M^I-fd-a-T? MOEP SrSS-g- U $ 6> EDMA 3000ppm G^gff) . AIBN 
20 3000ppm G^gp) Us +^ttifi5: U&tf* bffi 1 RAKISH* Ufc. fc*3 N 

njfefli 5-(i) N (5> s (6)tt«stssE^t ufco 3f#^s s*afc«4ira«iz:a:#x 

iirfco ^llt07K^ttTXw^&|&5feUfc^ ^IJS^J4 £ PQsHldBft^ V^X^^ 
^UfcTK^ttTXl^^cD^S^TK^^O^ttli^^fiU. X4fe€L&*&J|LffiU 
25 /ci 0 3ft*SrS4t^i-. ^ft^/v-© MAPTAC Ki^S 

y -z? — (D MOEP ©i^S 30~90mol%<D^fflf*3^\ (£IS/B 

*fc,^SOT^^^tt^y^~^fcSII^M5-(3)tT=^^tt^y^-^ 
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(mmm e ) 

h t i,x(Dmffi*^m-$-z> 0 mmm 5-(3>. mmm 5<6)tmm 

10 

^3 



^j&fc03 4 


MAPTAC 
(mol%) 


MOEP 
(mol%) 




i^W X (mm) 


(%) 


& (%) 


(l) 


2 


50 


© 


13.7 


13.7 


48 


95 


(2) 


5 


50 


© 


13.6 


13.6 


50 


98 


(3) 


10 


50 


© 


13.5 


13.5 


55 


98 


(4) 


20 


50 


© 


13.2 


13.3 


58 


95 


(5) 


50 


50 


© 


13.0 


13.1 


63 


97 




m (%) = 








ifi*) X100 





MOEP(mol%): MAPTAC tC^UT 
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$4 





MOEP 
(mol%) 




t'fX (mm) 


(%) 


(mol%) 




100 


® 


13 2 13 2 


55 


0 


(2) 


90 


® 


13.2 13.2 


55 


95 


(3) 


60 


© 


13.6 13.6 


55 


96 


(4) 


30 


® 


13.8 13.9 


58 


95 


(5) 


20 


X 




70 


97 


(6) 


0 


X 




76 


95 



(%) = / (Sfc&ss) xioo 



155 









mmm 5-(3) 


© 




HJSfll 5-(6) 


© 


x(««) 



5 (fib#«©fffl6*-jfe) 

SCL Sr^ffi^Sfltu. StBUC^X.^ 30 B nft$!to vyX*»b«#«^*Hi 
Ufc^*«r. W3**#^ti^ h^77^- (HPLC N 0*^3t (80 ft) ?rffl 

10 Xttoftttift*: 0-1 ppm*«-efc5t>©«rOx lppm EJt_hG>»<g>ttaS0MfcSfc 

15 ffSltlt UTTk^teTXl^trJSV^Co l^Xfrd)* (ID. (HI). (IV) 

7" a tri^^^y =2-/1/ 4.0 g. #M ^-Vtt^ffiSttSO Lutrol F127 0.1 g St^tK 
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iz.x^mwL-zwiWvmMZittc&.mfc-e'fe&v ioomL t uph 5.0-7.5. 

mmfe 220—380 mmol/kg i^Si 5p$£Ufc 0 #^tbfc^5.0 mL ^Jf^^M 
<D^<< _h|E(I)~(IV)^^#^14SCL ^r^n^tfAb. 121^C 

(mmm 8 — 17) 

10 *b&a>ofc 0 30 0 mm^coW^^M 7 fcl^ Lfc 0 

(Jtwj 1 ) 

^(Dmm&m&Mt itiftt b v vj»tmt-t> v v Ax-g^jE^r 220- 
380mmoykg tticpii, nam^M ufc„ s&miiim^ffi*;^ 30 B^i® 

15 &<Dmmm*. (D-OV^V^tl^l^Xk 1000ppm WJiO^ffi^^^^ffl 
lz.m£tefa^± 0 30 5^il^OM^m^oV^Tfi*7fc-r^bf^:„ 





SCL <DWM ' 


HEMA 


MOEP 


MAPTAC 


MAm 


ED 


AIBN(ppm) 


(I) 


T ~ * V 
SCL 


84.8 


5.0 




10.0 


0.2 


2000 


(II) 


T = * V 
SCL. 


94.8 


5.0 . 






0.2 


2000 


(III) 


# f- * ^ 44 
SCL 


93.0 


2.3 


4.7 




0.2 


2000 


(IV) 


* ^- V 44 
SCL 


87.0 


4.3 


8.7 




0.2 


2000 



T = ^-^ttSCL;wt%, ^^ttSCLjmoP/o 

• HEMA; 2 - t K P 9 ? JJ I — h 
•MOEP; * 9$ y frJ-Zc^^/lsftiX? h 

• MAPTAC; * ? ? }) JVT 5 K7°n fcW ^ f/l'Ty*^!?^^ n 9^ K 

• MAm; * # ? V /V-T 5 K 

• ED; cxf-u^y 3— ^ ^ y v — Js 



20 



25 
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S(wt%) 


(wt%) 


(ppm) 


1/ X X 
( T } 


U is X 


U \s X 

VX xx/ 


U is X 

(TV) 


1 


PG(4.0) 


F127(0.1) 


o 


o 


o 


o 


Hlfe-W 2 


PG(4.0) 


P127(0.5) 


o 


o 


o 


o 




PG(4,0) 


F127(0.05) 


o 


o 


o 


o 


^Jfe#I4 


PG<4.0) 


F127(0.01) 


o 


o 


o 


o 




PGK4.0) 


F108(0.1) 


o 


o 


o 


o 


Hi£#!l 6 


PG(4.0) 


F68(0.1) 


o 


o 


o 


o 


^JSM 7 


PG(4.0) 


F38(0.1) 


o 


o 


o 


o i 


SWK«8 


PG<4.5) 


F127(0.1) 


o 


o 


o 


o 




PG(3.5) 


F127(0.1) 


o 


o . 


o 


o 


meg io 


PG(2.5) 


F127(0.1) 


o 


o 


o 


o 


mmm n 


Glycerol(4.0) 


F127(0.1) 


o 


o 


o 


o 




NaCl+KCl 


F127(0.1) 


X 


X 


X 


X 
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i. ^^7k^km^ir^m.7k^y^-t, mmm*. en -e^^s 
^ (i) 

CH 3 0 O 
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The technical feature of claim 1 is an ophthalmic lens capable of 
sustained drug release which is made of a copolymer comprising a 
hydrophilic monomer having a hydroxyl group in the molecule , at least 
one monomer selected from among methacrylates having phosphate groups 
as represented by the structural formula (I) , a monomer having a nitrogen 
atom in the side chain, and a monomer copolymerizable with these monomers 
and which contains a cationic drug inside the copolymer. 

The technical feature of claim 6 is an. ophthalmic lens capable of 
sustained drug release which is made of a copolymer comprising a 
hydrophilic monomer, a cationic monomer, an anionic monomer, andamonomer 
copolymerizable with these monomers and having an anionic monomer content 
of 30 to 90 mole% based on the cationic monomer and which contains an 
anionic drug inside the copolymer. 

However, an ophthalmic lens capable of sustained drug release has 
been known and the lens is not novel to the prior art and is therefore 
not a technical feature that defines a contribution made over the prior 
art. Further, no other common matter considered to be the same or 
corresponding special technical feature is present between a group of 
inventions of claim 1 and a group of inventions of claim 6. ■ Thus, there 
is no technical relationship among the inventions involving one or more- 
of the same or corresponding special technical features within the meaning 
of PCT Rule 13.2, second sentence. The above groups of inventions are 
not considered as relating to a group of inventions so linked as to form 
a single general inventive concept. 

The groups of inventions do not satisfy the requirement of unity of 
invention. 
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